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(54) WORK DISTRIBUTION OPTIMIZATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To quickly optimize 
processing distribution in an assembly line without 
depending on the individual difference of a manager by 
obtaining predicted work time from a time change 
coefficient established between work difficulty levels and 
skill levels and balancing allocated work time per person 
among respective workers. 

SOLUTION: The difficulty levels of the respective 
element works of assembly-line work and the skill levels 
of the respective workers to be fed are respectively 
ranked and the time change coefficient is set based on 
them. Then the matrix of the decided difficulty levels A- 
C and skill levels 1-3 is prepared and the time change 
coefficient at the time of performing the individual im*ak ? 

element works is allocated for the individual workers. im^k-f^^^^cz> 
Thus, the predicted work time for which the skill level of 
the worker and the difficulty level of the work are 
included in the elements of optimum distribution is 
computed. By allocating the respective element works to 

the respective workers so as to balance the allocated work time per person for the predicted 
work time among the respective workers based on the computed predicted work time, the work 
time of the respective workers is uniformized with minimum work time. 
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£SiHt-f -5 f=tf>OTft^E#fi2Ifb:fr5£T? fc o T . 

WiMts*itzmm^itmwaz&^x. ®*o>mmitm<D 
itmftm $ **tt><&H * m.z> ft l r *f jet •& 

tf-ta c <t iz«fc y , &ftitriT-Aafc y ©hj y mx 

or«ssa)f^m%r-ji!is-r5icaf=y. =&^m%i^»-r 
•& ft sum* tmmitt -s fc toa>^niB»sjnb^a-r s> 
or, 

hj y ax 6*tfc»x y 7ft-ea*Mtwtk*HMtft* & 

44i'J r#lt*J*ft£#±:#x y Tlcfl-SJ^tefc^x 

*t # &«&3is* <t izm&it? & x t- t . 
ftffl3s*f~#g£*ifc^siiftm£, *0>xgiii£ft&i. 

mwkmfto>m#o>mz^ x y r^tf^^mmiz^mts 
titzwmftmz. *o>i:&mz&ftLtzVimx. gif^ 

zfiz-f&xy-vytztiiTL. w&Mkizftmmmxoitm 

BtlBK&tf 6,O^A<^i:fc^lZl±. #xy7tttt*f#lft 
3lgf<0il^ll<kx y 7#l+»&ft3li*a>§ySift££ £ 

<t y . #«ejmhb-c- xmtz y rota y st^h^^iq 
fjts^f ? stA/t-usct £i$©<t-t&ft3i 

[|f*«3] *f=li2fES£<DftSllE#&Sfb:S 



»s**ifc-ASfc y rofij y a x^mnm\z&^xm 

tiftm suft-r -& x t- * :?<t . 

smt l r f £ ^ -< >^ <=> =&ft n^sizft nn#fs £ si^-r 

ns*+Lfcnf^m^i: jtKSi y mxitrnftrmmti: 
jtSLT. gjy s-c^m^rBi.fc y tuttisiw^tts 

ft fc fFS® H $fi *. <& Ji^ iz * (D@ifittfH -S X t- 

Mia^ra l tzftmeumzm ifit^mff ig ems 
-th9)v-?\z^ *o>mo.£m&Ltz#;mx'mvMtz 

Z.TVZftm^z-SAjX^ 3 ft HE»S® fb*> 
[IS*3S4] m*ai % 2*fcii3iB^<7>^^E»«® 
fb;5j£fcfc^T\ 

xftizztitzt.to&s/uX'^&ttmmHMtmityjm. 

■MitJS&iztel^x * 

x y T»it«S^HPic»s*+Lfc«-iim^^ fioi 
mm\z&mvt?(ktiffflm®.xy}\>-zr\zr%>*T-vzt\z9t 
iL-ox. &mttmmm\zmztj:^<7ji,—zftf£.cxi^z> 
manzit. ^m<f^-zf0mm^mi>mm^mr^zm 

m e * *nt l fc«fi§ T?ia«-r s x t ^ * * i-^ff 

HE^SJSfb^ii,, 
[ff*JS6] iS*^2. 3, 4, ^fcl*5|Hmro^l!liB 

ftmmitjj&iztsi\x. 

? >^><fttitz^mmM,m.t^mmt0>rsx!S.iL-ri> 

m$.is*itz#fm&.\tvkmz&-3^x. m^omm^ma) 
ft mmfs * **ui<ie# $ *i*>ftm%\zttm l T*siE-r s 

*iiE**vfcftl|B#raizS^^r=&gmft3l$g$feJIIIci2 
»t4C £ ic J: y . ^ftH#F B 1t?-ASf= y WHJ yst 
ftH^^lSSS-fr'SX^^^i: ^ $ t>|C^T?L>i>ft 
liliS^Siifb^Jio 

[000 1 ] 

[fEwros-r-ssw^if] *f6wi*ftmiB^giSfb*j* 

IzHL. ^lc7-r^\-^XAf>'7'f J rM-^X^fi£^ 
i>-9-7T-fe>^y (JUT. r>7-f V7"b>?'J j kt&ft 
•T-S) Oi!si21:ftlllcipjffl**ii,ftl|ffi»aiSfb^aElcH 

[0 0 O 2] 

-ssic7-f-vT-b>^yi-ftg*^«.<fc 
ti±. ««roftm#ic«fcss5*vft^*^^tii)«, 
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7-fe>?y|c^-b?>7£S6Lfcy. *SttA£UiJft 
^T-UI,„ C*tt,a><&X|§li, -?-<DIS<!:-4/<fc'j!)<, 1 0 

a~ 2 o xmmvmf&zixzmtL?* >x-<om*i^m. 

(«*x») *e,*#<£<bi,-cL.*iv HLm&v&m 
aaa^-o-eroAMfiijfci*. aw* a^ffia^-r 

[0003] 

>irj3it^ffme«-i*. Aa>ftmw&jt^*m. *i*t* 
$sm. &5g*<&-rL4,;g<i*fce>-f. MiE^mtM 

I*. miXmWtX'tb&t^o*m£tftbr>tz. LA^t. 

fc,fc*0. 8mx4mtOiaffi CftH£) 

i-, «*Re<os»&*i.fcffSi¥Jiii-«-3r8iJa*E« 

[0 0 0 4] *^l*±IE^ffilrffi^-O&S^f=t(0-C 

fey. ^a%<o<iAMiz,t^ci:'&<. laa^ >t?<d 
fc-r s c t ro t? # a ^ he^i js 

[OO 0 5] 

[|£M£fif9i-r&f::tf>0>^J£] -tfB^g£<S?ife-f &fctf> 

oftmrn-cmm-rzizmtzv. &ftmmiz>a? 

r— a a y rofij y ^ r ft * t+i, x 

^mm^aimmm. t ex *n«.=&ftm#oi!»«jgA^ 



iSS*4x-&. COXf 7^t'lt ey^.lS> AHP (Anal 
ytic Hierachy Process) fcg"3 < Tls*r— MCfc-oT, 
^mft^flJit^A^^S^-lxtirtt, ftig#<05» 

s^ftm#a)jssi^sa^ftm^F B i<Diis«xx k 

^i-«toT=&ft«#si:Stoe.^-s. 3t3££*l 
fcH^ffi<t^Jti:a)7 MJ y>7X£ftfi£U <i^Wft 
m#lc-PLNr. m<BMillftm£ftfc5!&tf>B#Rg£lb« 

Bt$flya-c«. c^tii. ^mftm<on^gA<g<)tfS 

IS<t\ BSSL-feftH^it^dT'^^ft^irro^O^ 
i^<t<DffeS. rgA**r.«,ftH#<D^Jgj £g 

mftnost^s t rop B iT-jS2t-r*«a$*«)§ c t ic* 

or, ftll#«7)^M^#lSLTil^ftll*E«-ri>-i: 

*«Rrtti=fc*«u ftie^si-^ftisiroisisi^bftsi^iij 
yatt. ftm#ro^j$jeiftma)Ss^js<b:ss®E5j- 
ro^iz-^tofc^siift men® c t *< nTggir tt 

So f LT, >H***tfc^Uft^Kraiz»cJt^T#ft3l 

*na-eiraft«ii»nBas«-Aafc u win y a-cffiM*< 
* * ^ ic«-n^ftn*#ftiii#(cii] yat^ct 
iz& y . g^ftH^r-^&ftii^roftli^FBiSpr&wic 

[0007] #ft*#ra-e- A^fc y ohj yatMK 
fsi*^§6*-&^xx-y^ii, *ftn#rar-roftm^(D 

[SlT-giSift!ilS££j^f SXx Zt& Stii, C ,fc 

^bi^Mncftisi^Faia) bj&w*^-' \tt>m -ti- 

til**<, M btl 00/<-t>HS-^4Ci$ 

too 0 8] *fEW<0Sijrofi§4fl*. S5feJlii4*<^«>t>*i 
fc«»0)^ft^f,7S5aE^ftll^. KAtl£f« 
=i ^^-V-tDaEtll^Jtto-CtgStroft^T-fflia-rSlca 

fcy. =&ftid%ic«-r§ftmiB^*gjS4b-r*fctf)Oft 

silt -hiHM n a p^»nj-ri)SStfl)fti!ix >)7&m yat 
fig^^ftHA^ttsx ij r ^itM^ftmp <!: <&i u r 

^ft^^»51-r*Xx-v^<!:. iiESaroHSStftHOTd 
*x'JT»lt»Slftllgfl=«-S$*if=#Mmftll 
xijr»lT«*ftHS$©=&ll^ft3llc5felto-CfiiSI 

tsti&^zittmmmtmzKimzti&^zik&mmtiz 
a»ftt4xf7^. 5feffla^ic»!s*tLfc^ftii 

-5-cDXg)li^ftl#Lfc*tSSTv ag*tft3l<0±3it4Sa> 

ft^#^ e>iisicsisftgi^#(4T-E«-r sxf -v y 



(4) 



^^¥1 0-2 6 1 1 2 2 



#na -r— a s fc y o9J y a r ftm^ng * «d« * -t* * ^ ^ 

[0009] -o«^***^traiMtfi*. -ASfcy 

aro^mx'jTA«iijysTe,*ts 0 ccof^xyrsis 
i£iRi#icffiii$^ e c ; 5Ci:A<t?#-5a)-e > ftmmo>&&> 
So fit, &wmftm$. ±iB^^xursictt^b 

RTfig>Ei:^^m^t,^-5x"jr»lt»^mPi:. =&x 
■J TKttHJ^fc^x 'J 7#l+*ttHfcSIS¥<t ic^g U 
3Ex "J 7#lt*f&^!!8f £x 'J T»lt»Jftff*»lz*a: 

-xsfc y rosjy 3T^ti$Mt««s««XT? 
7u-^r B iT'A*i§x-cui><oT% ftaex y T-oieti, at 

«t#xiJTWI=felt-5ff*#)RS«H%LfcttffiT?E» 
£tt, -5-o)iit,o#(o^ictt;i:r. #x y rfl-i+at* 
<, xy7»it«*ffisipa)^ffiiiro^$-A*L§iS 

faft t A*l#;i Sii^T? fc o T =fe * I* w i: L X ^ 

®Miz&mttmn%zK&%.m? ■& 4, 0x& o r =fc * i\ 

[0 0 10] Kf*Lt>Sl^lcfctNTI±. *3££jh-fc-A 

afc y om y £xftmf%m\z&-3^x3it*ittm*:mft? 
sxf»^i. h^tl-ci^^ ^frt>&ftmmm:iztt 

±iHfjyaT^m^(s^i:*jtS£LT. twa-cft* 



L fc ft* ft m izm. & ifi I £BH£f * y JU- ? 

-t-oims^tt^Lfc^Tsy^i-j-sx^^^i:* 

[ooi i] z<D^mmt:^ti^mx'it^ m^o^m 
b#h*o < — K/^^^**t^ci:(-«fcy. -ASfcy© 
n y a-cft^ftra«fc y tx^iwiiii<fA£«fett»t 
mz&x.$>mtnz. &mmftm<* *<»mm<mft£H 

fcttSt-SS^*^. *fc, -hlHx y r^l+M^H 
»j3«fc^xy7»[t»*ffllP<o^^llli. }t»a> 
H^ffm <B £ L X t#5£ * ttfc *> <T> £ fsA, 

[001.2] c<o^*«$^t?f6weii. -3£<z>£# 
>7>j £Stm-tz>&izm§t0>i*3i&#$:mm?zttm\z 

mmiz£-3x&'pxmT+z>-5!mm<abv. tt*«tLt 
i*. ^i^ro^ig$ff^3Sic-@-f^^gp»roKym 

[ooi 3] xyr»it»^llilic»S**i 

<?)i,-zfW£.£x^z>i%-kizi^ %m-7ti,-yo>mmft 
mmmitmBffflizm-t s* 3 1=. x y 7^i+**^3Si 

[ooi 4] cro^^^-^t^Bj-Tfi*. lExyTtt 

5„ *<o^ici*. xyr»i-)-»^3iigfcoM^ig$ 
m#T*>zkiz£^x. t tat, ? ji,-? 

zm^L. ±xa><fj^-y0>^m^rn^m^i±^z\k 

[0 0 15] ff»**xy7#lt»ttft«»i: 

^xyr^i+^ffuptic^ia^-sjifiiii. 
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■e-A^fc y o>m y STfEHftR^Jsaj;* -a-sx-x v ? 
tooi e] zLo>#mmr%£-£t;&BjiT'it. &wm&m 

kmmttm<»MM,&k affix tfttL?Z>&&£*lbZz\k 

c kAmmztizm. ^mmmz^ritmmmii^itgkSL 

wift<»mmfz-git)Z > zktf-simizuz>. •5-lt=&^ih# 
ra-e-ASfc y an y ^-cft n^p B i*^«5-r5«k o i=# 
S^f^n ^^^m^icfij y a r -5 c i: icfc y . 
mffix-&ft&m<Dttmftm$-5iR#j\zi£)-it-t&^kff 

[0 0 1 7] 

[SeiSCDIIlSOTJ&fiS] JUT. jSttHS£#E§L 

y<ja>m±v-( >i <t. coigir^-rvi o^atijffl* 
s*a*jffli3£S2t. »j<ai^S2i:a<i«fig^%-r5^ 
m m# -> s 3. u — s» - 3 k & m l t •& „ 

[OO 1 8] jLiHIfitfc^'Ol l±. 9— £ (H^OffljT? 

tt^-f-v/x-^x) w^«ftM-r5«iiit5i i **s=i> 
kv— i 2T?js«[Hi*-a-. s^»sg3 1 20>mm 

l-EIS^tifcXx— va>ST 1 ~ST 1 Ol:-Afo 

sxt—>3>sti~sti oizi*. nmz. 
4v=f-i 3tfttmmpmzmw.z*ix^&<, mx-t-; 
*i 3i*. mz.&u'ri,-*^ v=}-mxmte\tz*itz 
4,rot?S>y. =&^n#pii. g#i-Hjyis-ts>;h.fcf*ai 
tfSlTLfcE&lcfEmx-i'^l 3^^-rs«t3icg 
iK^itt.*tr*>y, c©fE*;w^i 3iz,j;oT. m 

■T5<Dlc||[g|z§\bLfc^Fa (JUT. ^tit: mft&tt 

mi ki^o) ^t^•a'l•r•sc^:*<T•#-5«fc5lcJE^ort^ 
[0019] jitHfijwsai 2 1*. ffia^ -r > 1 <oshjs 

0>jI&*IJ8|l£frt>:5te, #Xf->a>ST1~ST1 
01?i^S*i^SX-fvf1 3 0>*2i£gfIL-C. ft 

m# prnzmtrnftrii zm^r z>zktfx2z>£o\zm 

f$.£*iXl*&« ±i5ft§igE#vS^.U— $ — 3 I*. /\— 

—$31. CfO^-Vt^avea- 5i 3 1 l=JS«S;h. 

-)-ju=> > t°a.-$ 3 l=«***l*f«#T-* X 3 
2 S3 .fcl/iSo?,^-^ ^<-X 3 3 ^-ca<*<b*tvT^S. 
[0020] -tiEA— 7-*-;Ua>fcf.a.— $ 3 1 CD/\— K 

X-fX^U:!*. fflTtv-f >1 IC«A*tL*^H#P|C«- 



3£m*?«fc ; 3i~i£56;*;ftTu.5>. Jimttmrnr-** 

-X3 2ICI*. &A£*L£ft£#PO*H&-tf>=&XfI|::# 
■TSX^UU-t^AtAAl^+tTUS. ^l^T. C<Dft 

fi:j=^t. &ftmmpmzmx.\£3®vix-iz»>e,ih.x 

l*&kki,lz % &&T£S!o*^>¥i£l-«fcoT;. -t<DH 
II $&2k? -5 d t # 3 J: -5 £ -o X I* -5» 

[oo 2 i ] ±mMS>'f— J ? x 3 3 1*. saa^f > 

8, J t>&8, : £1&?f-iLXZ>tz#>0)m.'M¥.&.OJ:m OUT. 
rn^ftSlj ^Z&mLX^ZkkHz. /<- 

V^-VU3>ezL— $ 3 1 l-J:oT. f-$(DISr^tI 

^figi-'Sort^-So cct% ±ic§S£,x—$'^-x3 

3(c33t%-C^**l.-5wi:(D-ol*. S^HSlcIt^ 
It. AHP (Analytic Hi eraohy Process) IZ&-5 < 7> 

4,roA<A7j*iirL\5. 

[0 0 2 2] (331*. igfinro-ffiji: Lt^-fVn- ^-X 

f^HA^St^T-fcy. jJei^-c. ttfi^roTk^iRKOT 

£Ji^t.«T^a)«^roT-^#^. 

#^HA<ata8tr-fcs«»:a)fSS*#fco fir, cti 

±iesa : 7 i -$'<-x3 3r=iBis 

[0023] *s*ffsiizi*. itmmommm&i 
izftmmit&m<#ivmxiz>frx^z,. zomtsi^itm 

mk*v xtj;i\j$mmka)rii<Dtiiffimta&tf*£ < 
c k & *tt-mwmw*an. Lfc c k i=s^5 < t y . 

JUTO)¥IIIT*a^$*Lfct©T-fcSo 0 4l±. fl:ftB»n 

nssro^fi§-ctt. jt-r. mm^ommtak'izm^L. m 
mftmmk*®mftm&ko>=£Ti\,ftmmz*ti?*i2t 

36 U #^^U#3l#lc8t^jSa)mt^lli:itKWit^ 
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[0 0 2 4] St^SOJJtKMfSt^ia^x 
-:*g£fE3llzfc^TI4. aSMtA^o^ 

1. 1 X'&^tzo C*U=»LT* ItSSA^SS 
7. 3», 33. l&tU-otzo 

[0 0 2 5] z.o>m&t£S;frt>WZ>frt<i;&o\z^ H^Jg 

^4fc-fr»-*iBKft*«ttfiaiic«yar. cn^f 

[0 0 2 6] A*stiri^*#K*fif*(ci*. * 
*t**t©»tt«^»H]^«:**tT^*. ca>»att. ft 

mmu ft&mp fe\z%L*itei\& 5 \z-rz>tz$> 

Ot(Dtfcl.o B6l4f«#<DlM6^^u**-r«)M 

T*fcy. (A) (*aW<DJ:l*»fK (B) »*<01^1 
[0 0 2 7] (A) l=3F*r«fc5l=* aS*A^L^»ft 

cd i ic»^TJ«a*ft**fTftorj3y. c^^cfco 

a>ft«*fr*9z±lz«f* 0 ClftlcfctLT* (B) 

[0 0 2 8] L*U "7-f-V/v- *X0)J:3ft*Ra>» 
a*»3ft-i-4IR(3ttBl6 (b) 0>«fc5tta!i*a>Si*l&ft 
*<*^"r*a^A«** 0 f:t\ c<D*fca>flMB"ei4* 

§Sp a p^^nj-r^4t»(7)^iixijT*i»jyaTTi^o 
[0029] H7i4ff*xura>wyaT«**r»a 

*LTl>£SB#) 3^«liLtf4«Br»rt**LTfey. f^Hx 

U7A-DB, z.a>nmma»mB&ic+toiz&m*ti 
tus, fit, ftf^^x'jrA-DSic ftumf^n 

*<#BS*U ±EM5 S — < 5"<-X3 3tz. ^lg n a a o 
LTSftSsfcTl**. CCDX'J7#[f|co 



1 1^3. 6mtfc^tfxU7li4 0, 2. 7mt*fe^l 
(4x 'J TI43 OlC^lt £;K£ 0 

[0 0 3 0] ::t\ Sp Q n CD^miCci:^r(4. -t»Lfc 
ft^Jgx 'J7A- D ft icfltfMb RTttftSXftS* & « 

-^•SfttMp^v K^a>n^ n a ppy#it^n^ 

14. ffftxy7A~Dftf=M4MtT«C£OTln?fc« 

i icE*-r«*«ff«*i*. f«x'j7«i=i«Mitr* 

[003 1 ] fCt\ Bf(DJ:5l:«yat&*ifc#ft 
S6x y r A - D rt-ett»<bprtta»*ff *3b^ 

ftffSflM=»fl£*i«SXffSi*« **t-f*ta)«ft«« 

S*Ltt>So fCC, ftK«{«IR«ft^SRl=»a-r 
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